UNI TED STATES ENVI RONMENTAL PROTECTI ON AGENCY
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DATE:

SUBJECT: Technical Review of Phase Il Ozone Attai nnent
Denmonstrations for Illinois, |Indiana, and W sconsin

FROM Edward Doty, Environnental Scientist
Regul ati on Devel opnent Section, APB, ARD

TGO Docket

Attached is the Technical Support Docunment for rul emaking on
three Phase Il ozone attai nment denonstrations subnmtted by the
States of Illinois, Indiana, and Wsconsin. These attai nnment
denonstrati ons address attai nment of the one-hour ozone standard
in the severe ozone nonattai nnent areas surroundi ng Lake M chi gan
and in an ozone nodeling donmain containing these severe ozone
nonattai nnent areas along with sone areas designated as

attai nnment for ozone.

The Techni cal Support Docunent concl udes that the Environnental
Protecti on Agency should proceed with rul emaking to propose
condi tional approval of the States’ ozone attai nnment
denonstrations with the exceptions of nobile source em ssion
conformty budgets. The States have selected two possible

em ssion control strategies which could |l ead to attai nnent of the
ozone standard, depending on the outcone of regional reductions
i n oxides of nitrogen required under a Novenber 7, 1997 state

I npl enmentation plan call. The States will not finalize the

sel ection of the em ssion control strategy, the ozone attai nnent
denonstration, and associ ated em ssion control regul ation

devel opnment until Decenber 2000.

The States have not sel ected nobile source em ssion budgets
(conformty budgets) that are supported by or conpatible with a
finally adopted ozone attai nnent denonstration/control strategy.
Therefore, it is recommended that the Environnental Protection
Agency propose di sapproval of the States’ conformty budgets for
t he ozone nonattai nnent areas within the Lake M chi gan ozone
nodel i ng donai n.
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ATTACHVENT

TECHNI CAL SUPPORT DOCUMENT FOR RULEMAKI NG ON THE
PHASE 1| OZONE ATTAI NMVENT DEMONSTRATI ONS
FOR I LLINO S, | NDI ANA, AND W SCONSI N

l. EXECUTI VE SUMVARY
What is the purpose of this technical support docunent?
Thi s technical support docunent:

[ revi ews ozone attai nnent denonstrations submtted by
Il1linois, Indiana, and Wsconsin agai nst requirenents
of the Cean Air Act and requirenments and gui delines
publ i shed by the Environnental Protection Agency; and

[ reconmends the nost appropriate rul emaki ng action.

What is the purpose of these submttal s?

The submittal s docunent ozone nodeling and ot her anal yses
conducted to support a denonstration of attainnent of the one-
hour National Anmbient Air Quality Standard for ozone (one-hour
ozone standard)?!, in conpliance with section 182(c)(2)(A) of the
Clean Air Act.

! The one-hour ozone standard is 0.12 parts per million (120 parts per billion { ppb}) and
is attained when the expected number of days per calendar year with maximum hourly average
concentrations above 0.12 parts per million isequal to or lessthan 1 at all monitoring sites within
an area. To assess the attainment status of an area, the 3 most recent years of air quality data are
generally considered. The expected number of exceedances takes into consideration the number
of days with missing peak hourly ozone data as well as the number of days with actual monitored
ozone standard exceedances. 40 CFR Part 50.9 and 40 CFR Part 50 Appendix H.



What areas are covered by the submittal s?

The submittal s di scuss observed and nodel ed ozone concentrations
in a nodeling grid whose base (nodeling domain) surrounds Lake

M chigan. A nodeling grid is a three-dinensional volune divided
into cells and is used in this case to apply a phot ochem cal
nodel. A three-dinensional grid is also useful in the

vi sual i zati on of phenonena which are three dinensional in nature,
such as the formation and transport of ozone downw nd from a
pol | utant source area or the flow of air through a three

di mensi onal volume. The submittals address attainnent of the
one- hour ozone standard in the Chicago-Gary-Lake County (Illinois
and | ndi ana) and M | waukee- Raci ne (W sconsi n) ozone nonattai nnent
areas as well as in the renmai nder of the nodeling donain.

Are the ozone attai nment denonstrations technically acceptabl e?

The State submttals reviewed here have adequately docunented the
techni ques and data used to conduct photochem cal nodeling in the
Lake M chi gan ozone nodel i ng domai n and have adequately

summari zed the results of the nodeling anal yses. The procedures
and base data used in these anal yses conply w th Environnental
Protecti on Agency qgui deli nes.

The States have denonstrated that attai nnent of the one-hour
ozone standard is achi evabl e provi ded sufficient reductions in
background ozone concentrations occur as the result of the

i npl enment ati on of regional Oxides of N trogen (NOx) enission
controls. Such NOx em ssion controls are expected to occur as
the result of the Cctober 27, 1998 (63 FR 57356) Environnent al
Protecti on Agency NOx state inplenentation plan call. It is
not ed, however, that at the time of witing of this technical
support docunent, the District of Colunmbia Circuit Court of
Appeal s has issued an indefinite stay agai nst the NOx

I mpl enentation plan call pending further action on other cases

related to this plan call. It is unclear whether the regi onw de
NOx reductions will occur as expected in the State’s Phase I
attai nnent denonstrations. |f the regionwi de NOx em ssion

reductions do not occur and if the States do not adopt additi onal
em ssion control neasures to conpensate for the inpacts of the

em ssion reduction shortfall, it nust be concluded that the

attai nnent denonstrations as currently submtted woul d provide

i nsufficient em ssion reductions and ozone air quality

I nprovenent to allow attai nment of the one-hour ozone standard by
the statutory deadli ne.

Due to uncertainty over the specific inpacts of the NOx state
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i npl ementation plan revisions, Illinois, Indiana, and W sconsin
have not sel ected specific Volatile O ganic Conpound (VOC) and
NOx em ssion control strategies to achieve attai nment of the one-
hour ozone standard. This will not be conpleted until the States
submit a final ozone attai nnent denonstration in Decenber 2000.

Until the States subnmit the final ozone attai nnent denonstrations
i n Decenber 2000 and the Environnental Protection Agency has
found these submttals to be acceptable, it nust be concl uded
that the ozone attainnment denonstrations reviewed here are not
fully acceptable and fully approvable. It is reconmended that
the Environnental Protection Agency propose to conditionally
approve the ozone attai nment denonstrations. Full approval would
not come until after the Decenber 2000 submittals are reviewed
and found to be approvabl e.

Do the submttals conply with the Clean Air Act requirenents and
wi th the Environnmental Protection Agency guidelines?

As noted above, the submttals do not fully comply wwth Clean Ar
Act requirenents in that they do not identify a specific adopted
em ssion control strategy adequate to attain the one-hour ozone
standard by the statutory deadli ne, Novenber 15, 2007. It should
al so be noted that the States have yet to adopt NOx em ssion
control regulations conpliant with the NOx state inplenentation
plan call. Since attai nment of the ozone standard, as discussed
in the submttals, is also contingent upon such em ssion control
measures, it nust be concluded that the States have not fully
denonstrated attai nment of the one-hour ozone standard until the
States have al so adopted NOx emi ssion control neasures conpliant
with the NOx state inplenentation plan call. Approval of the
ozone attai nment denonstration should be nmade contingent on the
St at es adopting acceptabl e NOx em ssion control regulations and
on a denonstration of conpliance with the NOx state

i npl ementation plan call.

As noted later in this review, the States did not include
transportation conformty em ssion budgets consistent with the
attai nnent denonstrations. The Environnental Protection Agency
has not finalized policy on how to address this situation in

rul emaking. |If the Environnental Protection Agency decides to
di sapprove ozone attai nment denonstrations on this basis, it is
recommended that this disapproval be constrained to a partial

di sapproval of the ozone attainment denonstration. It should be
noted that the ozone attai nnent denonstration itself in no way is
dependent on the selection of a transportation em ssion budget.
The transportati on em ssion budget, however, does depend on the
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future em ssions considered in the attai nnent denonstration. The
States can not be expected to finalize the attainnent

denonstrati on-based transportati on enm ssion budget until after

t he ozone attai nnent denonstrations are finalized i n Decemnber
2000.

The States have failed to conply with sections 172(c)(9) and
182(c)(9) of the Cean Air Act by failing to include specific
contingency neasures in the attai nnent denonstration subnmttals
t hat woul d be undertaken if an ozone nonattai nment area fails to
attain the ozone standard by the statutory deadline or if other
m | estones of the Clean Air Act are m ssed. Such neasures are to
take effect without further action by the State or by the
Environnental Protection Agency. Therefore, the contingency
nmeasures nust be adopted as part of the state inplenentation plan
and either be early inplenented or triggered by a m | estone
failure (including failures to neet rate-of-progress requiremnents
or to attain the ozone standard by the statutory deadline) with
an inplenentation date certain following triggering. It is
assuned that the States can adopt such contingency neasures as
part of the Decenber 2000 subm ttals.

Are the submttals approvabl e and what are the suggested
rul emaki ng acti ons?

It is reconmended that the Environnmental Protection Agency
propose to conditionally approve the ozone attai nnent
denonstrations. The full approval of the ozone attai nnent
denonstrati ons woul d be contingent on the subnmittal and approval
of the final ozone attai nnment denonstrations to be submtted in
Decenber 2000. The approval of the attai nnent denonstrations
shoul d be contingent on the States adopting contingency neasures
in conpliance with sections 172(c)(9) and 182(c)(9) of the C ean
Air Act. Additionally, the approval of the attai nnent
denonstrations should be nade conditional on the future status of
the Environnental Protection Agency NOx state inplenentation plan
call and on the actual air quality inpacts of the States’ NOx
state inplenentation plans, or on the selection and adoption of
addi ti onal conpensating em ssion controls in the case of NOx

em ssion reduction shortfalls and shortfalls in background ozone
| mpr ovenent.

Furt her consideration nust be given to how to address
transportation conformty issues in this submttal. At the tine
of the witing of this technical support docunent, the

Envi ronnental Protection Agency had not issued final policy on
this issue. It is noted that this issue should be resol ved one
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way or another before the Environnental Protection Agency
conpl etes final rul emaking on the States’ ozone attai nnent
denonstrations.

1. TECHNI CAL REVI EW OF THE SUBM TTALS

A BACKGROUND | NFORVATI ON

What are ozone precursors, and what are the sources of these
precursors?

Ozone near the Earth’s surface is a pollutant for which the
Environnental Protection Agency, through the Clean Air Act, has
est abli shed a heal th-based standard. Ozone is not directly
emtted into the air by nost pollution sources, but is forned
chemcally in the air through the reactions of ozone precursors
in the presence of sunlight. The ozone precursors that
participate in this chem cal process are Volatile O ganic
Compounds (VOC), Oxides of Nitrogen (NOx), and Carbon Monoxi de
(CO (COis a mnor ozone precursor, and is of no further
interest in this technical support docunment). Ozone formation is
accel erated or enhanced under certain neteorol ogical conditions,
such as high tenperatures and | ow wi nd speeds. Hi gher ozone
concentrations occur downw nd of areas with relatively high VOC
and NOx concentrations or in areas subject to relatively high
background ozone and ozone precursor concentrations (ozone and
ozone precursors entering an area as the result of transport from
upwi nd source areas).

Since the nost inportant ozone precursors are VOC and NOx, nost
State ozone control plans focus on the analysis of the em ssions
of these pollutants and on the control of these em ssions to

achi eve the desired ozone concentrations. Mst prior State ozone
control plans have concentrated on the control of VOC em ssions

i n ozone nonattai nnent areas. This emni ssions control strategy is
now shifting to the control of |ocal VOC em ssions and of NOx

em ssions on a regional basis, as explained el sewhere in this
techni cal support docunent.

VOC em ssions are produced by a wide variety of sources,
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i ncluding stationary and nobile sources. Significant stationary
sources of VOC include industrial solvent usage, various coating
operations, industrial and utility conbustion units, petroleum
and oil storage and marketing operations, chem cal manufacturing
oper ations, personal solvent usage, etc.. Significant nobile
sources of VOC include on-road vehicle em ssions, farm machinery
usage, airplane em ssions in the | ower atnosphere, |oconotive
em ssions, use of notorized | awn care and garden inplenents, and
of f-road vehicle em ssions.

NOx em ssions are produced primarily through conbustion
processes, including industrial and utility boiler use, cenent
kil n em ssions, on-road and of f-road vehicl e enissions, farm ng
and gardeni ng equi pnent usage, stationary internal conbustion
engi nes, and airplane and | oconotive emni ssions.

What is the ozone attainment status of the area covered by the
submttal s?

The submittals reviewed here cover attainnent of the one-hour
ozone standard in the entire ozone nodeling domain surroundi ng
Lake M chigan. The anal yses focus on attai nnent of the ozone
standard in the Chicago-Gry-Lake County and M | waukee- Raci ne
ozone nonattai nment areas. The Chi cago- Gary-Lake County ozone
nonattai nnent area i s conposed of Cook, DuPage, Kane, Lake,
McHenry, and WIIl Counties, and Aux Sabl e and Goose Lake
Townshi ps in Gundy County and Gswego Township in Kendall County
within Illinois, and Lake and Porter Counties within |Indiana.
The M | waukee- Raci ne ozone nonattai nment area is conposed of
Kenosha, M | waukee, Ozaukee, Raci ne, Washi ngton, and Waukesha
Counties in Wsconsin. Both of these ozone nonattai nnent areas
are classified as severe-17 nonattai nment for ozone under the
one- hour standard and Clean Air Act, neaning that the areas have
until Novenber 15, 2007, to attain the one-hour ozone standard.
The remai nder of the nodeling domain is designated as attai nnment
for the one-hour ozone standard.

How does the revised ozone standard affect the submttal s?

On July 18, 1997 (62 FR 38856), the Environnental Protection
Agency pronul gated (adopted through final rul emaking) a revised
ozone standard. This revised ozone standard repl aces the one-
hour standard with an ei ght-hour standard at a | evel of 0.08
parts per mllion (ppn). The revised ozone standard is violated
when the three-year average of the annual fourth highest daily
ei ght-hour concentrations at any nonitoring site in an area



exceeds 0.084 ppm

On July 16, 1997, the President signed a nmenorandum directing the
Environnental Protection Agency in the inplenentation of the

revi sed ozone standard (as well as in the inplenentation of a
revised particulate matter standard) and in the inplenentation of
the requirenents for the one-hour ozone standard. This

menor andum requires the States to continue with the

i npl enment ati on of the one-hour ozone standard Clean Air Act
requirenents in any area until it has been denonstrated that the
area has attained the one-hour standard based on three years of
ozone dat a.

Since the Chicago- Gary-Lake County and M | waukee- Raci ne ozone
nonatt ai nnent areas continue to violate the one-hour ozone
standard, they are still subject to the Cean Ar Act

requi renents for the one-hour ozone standard. The submittals
revi ewed here addressed the Clean Air Act requirenents for an
ozone attai nnent denonstration

It should be noted that, on May 14, 1999, the District of
Columbia Crcuit Court of Appeals ruled to prevent the

Envi ronnental Protection Agency frominpl enenting or enforcing
requirenents directed at attaining the eight-hour ozone standard.
The ei ght-hour ozone standard, however, was not overturned.

This action has little or no inpact on the results of the

techni cal review discussed in this technical support docunent.

B. SUMVARY OF STATE SUBM TTALS
1. General Information

When were the Phase |l ozone attai nnent denonstrations submtted
to the United States Environnmental Protection Agency?

Al'l three States, Illinois, Indiana, and Wsconsin, submtted
their Phase Il ozone attai nment denonstrations on April 30, 1998.
Wiy are there Phase | submttals and Phase Il submttals, and

what are the differences between the two types of submttal s?

As noted below in the discussion of Environnental Protection
Agency policy, on March 2, 1995, the Environnental Protection
Agency put forward new policy regardi ng ozone attai nnent
denonstrations. This policy recognized that States were
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experiencing difficulties denonstrating attai nnment of the one-
hour ozone standard due to ozone transport. The policy
established a two phased process for denonstrating attai nnment of
t he ozone standard. Under Phase I, States were to submt
nodel i ng anal yses with interi massunpti ons about ozone transport
| evel s and future changes in these transport |evels. Under Phase
1, States were to use the results of a regional ozone anal ysis
and regional ozone control strategy to refine the estinmates of
the current and future ozone transport |evels and to sel ect
additional local controls needed to attain the one-hour ozone

st andar d.

In May and June 1996, the States of Illinois, Indiana, and

W sconsin submtted a five volune set of technical docunents to
cover the Phase | subnmittal requirenment. This Phase | submtta
provi des nuch of the technical information |ater incorporated by
reference into the Phase Il submttals.

Al t hough the Phase | submttals thenselves are not reviewed here
for subsequent rul emaking, the data contained in the submttals
are still relevant for the Phase Il submittals. Therefore, the
followi ng review continues to refer to the Phase | submttals for
background and supporting infornation.

Phase Il of the attai nnent denonstration process called for a

t wo-year consultative process between many eastern States to
assess national and regional strategies to address the reduction
of ozone transport in the eastern United States. This regional
consul tation and anal ysis process becane known as the QOzone
Transport Assessnment G oup (OTAG process or sinply OTAG

Based on the OTAG nodeling results and recommendati ons to the
Environnental Protection Agency, the Phase Il submttals contain
refined or updated assunptions concerning the ozone and ozone
precursor transport into the Lake M chi gan ozone nodel i ng domai n.
As noted below, the Phase Il submttals are not the final ozone
attai nnent denonstration for the Lake M chigan area. The final
attai nnment denonstration is not expected until Decenber 2000.

When were the subnmittals addressed in public hearings, and when
were the submttals fornmally adopted by the States?

The States held public hearings on the Phase Il attainnent
denonstrations on the follow ng dates: [Illinois (March 25,

1998); Indiana (April 6, 1998); and Wsconsin (April 24, 1998).
Al'l three States included evidence in their submttals that the
public was notified of these hearings. [Illinois and Indiana also



9

i ncluded transcripts fromthese hearings.

What are the basic conponents of the submttal s?

Since all three States have participated in the Lake M chi gan
Ozone Study and the Lake M chigan Ozone Control Program and
since these ozone nodeling studies formthe technical basis for

t he ozone attai nment denonstrations, all three States centered
their ozone attai nment denonstrations around a technical support
docunent (February 1998 draft) produced by the four States in the
Lake M chigan Air Directors Consortium (LADCO (Al ong with
[l1linois, Indiana, and Wsconsin, Mchigan is also a nenber of
LADCO . This technical support docunent is entitled “Mdeling
Anal ysis for 1-Hour Ozone NAAQS in the Lake M chigan Area.” Each
State has al so included a state-specific cover letter and state-
specific synopsis of the ozone attai nment denonstration.

What Clean Air requirenents and Environnmental Protection Agency
gui delines apply to the submttal s?

The requirement for ozone attai nment denonstrations based on

phot ochem cal nodeling is contained in section 182(c)(2) of the
Clean Air Act. This section requires States with ozone
nonatt ai nnent areas classified as serious or above to devel op and
submt air quality plans based on the use of photochem cal

di spersi on nodels on or before Novenber 15, 1994.

Sections 172(c)(9) and 182(c)(9) of the Clean Air Act require the
state inplenentation plans to include contingency neasures to be
i npl enmented in the event of mlestone failures. M/ estone
failures include failure to neet rate-of-progress em ssion

| evels, failure to attain standards by statutory deadlines, and
failures to neet other Clean Air Act mlestones. |If mlestones
are m ssed, the contingency neasures nust be inplenmented w thout
the need for further action (generally additional rule

devel opnment or rul emaki ng) by the States and by the Environnental
Protecti on Agency. For the attai nment denonstration, it is
required that the state inplenentation plan submittal include the
contigency neasures to be inplenmented in the event that the ozone
standard is not attained by the statutory deadli ne.

The foll owi ng docunments contain the Environnental Protection
Agency gui delines affecting the devel opnment and revi ew of ozone
nodel i ng and attai nment denonstrations for serious and above
nonatt ai nment areas.
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a. GQui del ine for Regulatory Application of the Urban
Ai rshed Model, EPA-450/4-91-013, July
1991,

b. Menor andum Subj ect: "The Ozone Attai nment Test in the
State I nplenentation Plan (SIP) Mdeling
Denonstrations,” from Joseph A Tikvart, Ofice O Ar
Qual ity Planni ng and St andards, Environnent al
Protecti on Agency, Decenber 16, 1992;

C. Qui dance on Urban Airshed Mddel (UAM Reporting
Requi renents for Attai nment Denonstrations, EPA-454/R-
93-056, March 1994.

d. Menor andum Subj ect: "Ozone Attai nnment Dates for Areas
Affected by Overwhel m ng Transport,” from Mary D.
Ni chol s, Assistant Adm nistrator for Air and Radi ation,
Envi ronnental Protection Agency, Septenber 1994;

e. Menor andum Subj ect: "QOzone Attai nment Denonstrations,”
fromMary D. N chols, Assistant Adm nistrator for Air
and Radi ation, Environmental Protection Agency, March

2, 1995;

f. Gui dance on the Use of Mddel ed Results to Denpnstrate
Attai nnent of the Ozone NAAQS, EPA-454/B-95-007, June
1996; and

g. Menor andum Subj ect: "Qui dance for |nplenenting the 1-
Hour Ozone and Pre-Existing PMLO NAAQS," from Richard
Wlson, Ofice of Air and Radiation, Environnental
Protecti on Agency, Decenber 1997.

The follow ng summari zes key gui dance and requirenents taken from
t he above docunents.

a. Quideline for Regul atory Application of the U ban
Ai rshed Moddel, EPA-450/4-91-013, July
1991.

[ Thi s gui dance covers the original (subsequent
gui del i nes di scussed bel ow have significantly
nodi fied portions of the guidance contained in
this guideline) guidelines for the devel opnent of
ozone nodel i ng anal yses and ozone att ai nnent
denonstrations.
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The gui del i nes descri bed: establishnent of

anal ysis protocols; nodeling episode sel ection;
nodel validation procedures and criteria; and
m ni rum attai nnment denonstration requirenents.

[ The attai nnent denonstration requirenents,
subsequently nodified, required that the nodel ed
attai nnment strategy should | ead to no nodel ed
exceedances of the one-hour ozone standard in any
nodel ed grid cells, for all time periods nodel ed.

Menor andum  “The Ozone Attainnment Test in the State
| mpl enentation Plan (SIP) Mdeling Denonstrations,”
Decenber 16, 1992.

[ The gui dance confirns that the target peak ozone
concentration for nodel ed ozone attai nnent
denonstrations is 120 parts per billion, one-hour
averaged. This peak ozone concentration nust be
achi eved t hroughout the ozone nodeling domain for
all days nodel ed. A target ozone concentration
| evel exceeding 120 parts per billion would not be
accept abl e.

@ui dance on Urban Airshed Mbdel (UAM Reporting
Requi renents for Attainment Denonstration, EPA-454/R-
93- 056, March 1994.

[ The gui dance identifies seven broad areas which
must be addressed in the ozone nodeling
docunent ati on

i nodel i ng protocol used to plan for the
sel ection of nodeling approaches, input data
requi red, geographical area nodel ed, high
ozone periods nodel ed, and nodeling
val i dation test procedures;

ii. emssion inventory preparation procedures
and results;

iii. air quality and neteorol ogi cal data input
preparation and results

iv. nodeling diagnostic tests perforned to
| mprove nodel perfornmance;
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V. nodel validation performance results;

vi. nodel ed em ssion control neasure inpacts and
air quality sinmulation results correspondi ng
with the selected attai nnent strategy; and

vii. methods used for accessing input and out put
data files of the nodeling system

Table 1 of the guidance outlines the required
docunent ati on conponents and the issues to be
addressed in each docunent conponent.

A nodel i ng protocol was devel oped and adopted by
[Ilinois, Indiana, Mchigan, and Wsconsin at the
start of the Lake M chigan Ozone Study. The March
1994 nodel i ng docunent ati on gui dance notes t hat
any revisions nade to the protocol subsequent to
Its adoption should be docunented in the protocol
and addressed in the executive summary of the
State I nplenmentation Plan submttal.

The submitted nodel i ng docunentati on shoul d
identify the problenms encountered during the
nodel i ng process as well as deviations from
Envi ronnental Protection Agency guidelines.

The followi ng information should be docunmented in
the ozone attai nment denonstration.

+ Sources of neteorological data and the
qual ity assurance checks nade on the data
obt ai ned fromthese sources.

+ Sources of air quality data and the quality
assurance checks nade on the data obtai ned
fromthese sources.

+ Model i ng donai n boundary conditions as a
function of tinme for each nodel ed hi gh ozone
period. The boundary conditions are the
pol | utant concentrations al ong the boundary
of the nodeling donain.

+ Model ing domain initial conditions for each
nodel ed hi gh ozone period. The initial
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conditions are the initial air quality and
met eor ol ogi cal conditions in each grid cel
at the start of a nodel ed high ozone peri od.

+ Met hods used to devel op future boundary and
initial conditions.

+ Maps indicating the | ocations of
net eorol ogi cal stations and air quality
nonitors with county boundaries annotat ed.

+ Met hods and base data used to derive tine-
specific wnd fields.
+ Met hods and base data used to derive tine-

speci fic m xing heights and the upper air
stations used as sources of base input data.

M xi ng heights are the thicknesses of the
near-surface |layer in which pollutants and
ot her air conponents are mxed well in the
vertical direction.

+ Graphics illustrating patterns of w nd
fields, tenperatures as a function of tine
and | ocation, mxing heights, etc., through
each nodel ed epi sode day.

[ The docunentation should sumari ze the diagnostic
anal yses and sensitivity anal yses, including
qual ity assurance checks, used to test the
nodel i ng system and i nput data files.

[ A qualitative understanding of ozone formation and
transport in the nodeling domain nust be
denonstrated in the nodeling docunentation

[ The docunentati on nust descri be the nodeling
systenis performance through the use of both
graphi cal and statistical neasures.

Menor andum Subj ect: "Ozone Attai nment Dates for Areas
Affected by Overwhel m ng Transport,” from Mary D.

Ni chol s, Assistant Adm nistrator for Air and Radiation,
Environnental Protection Agency, Septenber 1, 1994.

[ This policy notes that, for areas that are
af fected by overwhel m ng ozone (and ozone
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precursor) transport fromupw nd areas with higher
ozone nonattai nnent classifications, it is
reasonabl e to tenporarily suspend the attai nnent
date for these areas. This policy, however, does
not relieve an affected downw nd area from neeting
requi renents under the Clean Air Act based on its
own current ozone nonattai nnent classification.

The State with an affected area nust denonstrate

t hrough ozone nodeling that the subject area is

af fected by overwhel m ng ozone transport, making
it inpossible for the area to attain the ozone
standard by the statutory deadline associated with
its ozone nonattai nnment classification. The
nodel i ng nust al so support a new attai nment date
for the area. The new attai nment date may not
extend beyond the attai nnent deadline of the
upw nd source area.

Menor andum Subj ect: "QOzone Attai nment Denonstrations,”
fromMary D. N chols, Assistant Adm nistrator for Air
and Radi ation, Environmental Protection Agency, March
2, 1995.

Thi s menor andum provi des gui dance on an
alternative approch to provide States flexibility
in their planning efforts for ozone nonattai nnent
areas classified as serious and above. The

gui dance applies to areas significantly affected
by ozone transport.

The nenorandum recogni zes that it woul d be
difficult for areas significantly affected by
ozone transport to devel op attai nnent
denonstrations by the Clean Air Act required
subm ttal date of Novenber 15, 1994 (a nunber of
States had already failed to nake such submttals
due to this problemby the date of this
menor andun). The nenorandum est abl i shed a two-
phased approach to the devel opnment and submtta
of attainment date submttals. Under Phase I,
States were to submt a plan to inplenent, by

May 1999, a set of specific em ssion control
measures (including sufficient em ssion reductions
to achieve a 9 percent post-1996 rate-of-progress
em ssion reduction to satisfy rate-of-progress
requi renents through Novenber 1999).
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Phase | state inplenentation plan submttals were
to include either ozone nodeling with interim
assunptions about future ozone transport or
nodel i ng that shows attai nment base on an assuned
boundary condition. These submttals also had to
i ncl ude an enforceable comitnent to:

* participate in a consultative process to
address regi onal ozone transport (this becane
t he OTAG process);

* adopt additional |ocal em ssion control
measures as necessary to attain the ozone
standard, neet rate-of-progress requirenents,
and elimnate significant downw nd ozone
transport; and

* I dentify any em ssion reductions that are
needed from upwi nd areas to allow the
affected dowmwi nd area to attain the ozone
st andar d.

The Phase | submittal was also required to specify
the schedule for conpleting adoption of the
additional rules needed to reach attainment of the
one- hour ozone standard.

Phase | submittals had to be adopted as state

i npl enentation plan submittals. It should be

not ed, however, that the Environnental Protection
Agency has not ruled on these submittals to
formally incorporate theminto the state

i npl ement ati on pl an.

The March 2, 1995 policy noted that Phase |1 of
the revised attai nment denonstration approach
woul d begin with a two year process, ending at the
close of 1996 (it actually did not close until
1997), to assess regional em ssion control
strategies and refine |ocal em ssion control
strategies to take into account potential regional
control strategies. |If an agreenent on regional
em ssion control strategies could not be reached
by the end of 1996, the Environnental Protection
Agency intended, by the end of 1997, to use its
authority under sections 126 and 110 of the C ean
Air Act to work with all affected States to ensure
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that the required regional em ssion reductions
were achieved (this led to the 1998 NOx state
i npl enmentation plan call).

Based on the results of the two year regional

em ssions control study, States were expected to
submit revised, final ozone attai nnent
denonstrations by m d-1997 to denonstrate

attai nnment of the ozone standard through the use
of local and regional em ssion reductions.

Em ssion control rules sufficient to attain the
ozone standard were to be submtted to the
Environnental Protection Agency no |ater than the
end of 1999.

Gui dance on Use of Mddel ed Results to Denpnstrate

Attai nnent of the Ozone NAAQS, EPA-454/B-95-007,

June 1996.

Thi s gui dance docunent revi sed the ozone
denonstration of attainment policy. Prior ozone
attai nment denonstration policy required that the
nodel ed future ozone concentrations show no
exceedances of the ozone standard anywhere in the
nodel i ng domain or for any nodel ed period. This
test has been determined to be overly restrictive
due to its inconpatibility with the ozone standard
and the uncertainties associated with the

phot ochem cal nodel i ng process.

The revised policy contained in this guidance
docunent all ows sone nodel ed exceedances dependi ng
on the severity (ozone conduci veness) of the
nodel ed days. The policy lays out two nodeling
approaches for denonstrating attai nnment of the
ozone standard. The first approach (the
“Statistical Approach”) conmbines a statistical

test wwth a weight of evidence determ nation. The
second approach (the “Determ ni stic Approach”)
conbines a determnistic test with a wei ght of

evi dence determ nati on.

Besi des describing the two anal ysi s approaches,

t he gui dance specifies the factors affecting

wei ght of evidence consi derations and acceptance
of nodeling results indicating peak ozone
concentrations slightly above the ozone standard.
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Sufficient weight of evidence can be used to
denmonstrate that attai nnent of the ozone standard
is likely even though sone potential ozone
st andard exceedances have been nodel ed.

[ The gui dance requires a 3-stage anal ysis process:
the Phase Il analysis; a md-course review (circa
1999-2001); and third review of air quality and
em ssions data at or shortly before the statutory
attai nnent date for severe ozone nonattai nment
areas (circa 2004-2006). The subsequent anal yses
are needed to fine tune the attainnent em ssions
control strategy.

g. Menor andum Subj ect: "Gui dance for Inplenenting the 1-
Hour Ozone and Pre-Existing PMLO NAAQS," from Ri chard
Wlson, Ofice of Alr and Radi ation, Environnental
Protecti on Agency, Decenber 1997.

[ Thi s menorandum di scusses a nunber of
I mpl enentation issues related to the one-hour
ozone standard. Wth regard to one-hour standard
attai nnent denonstrations, this policy concl udes
that, because the Ozone Transport Assessnment G oup
assessnent was del ayed for approximately 9 nonths,
the Environnental Protection Agency believed that
the States should have until April 1998 to submt
attai nnent denonstrations. The submittals had to
gi ve evidence that all neasures and regul ations
required to achieve attai nnent had been adopted
and inpl emented or were on an expeditious schedul e
to be adopted and i npl enented. For severe and
hi gher cl assified ozone nonattai nment areas, the
April 1998 submittals had to contain a conm tnent
to submit a plan on or before the end of 2000
whi ch contains: (i) target cal culations for post-
1999 rate-of -progress mlestones up to the
attai nnent date; and (ii) adopted regul ati ons
needed to achieve the rate-of-progress mlestones
and to attain the one-hour ozone standard.

2. Model i ng Procedures and Basic | nput Data



18

What nodel i ng approach was used in the anal yses?

Al three States, as nenbers of LADCO and as participants in the
Lake M chigan Ozone Study and Lake M chigan Ozone Contr ol
Program used the sane ozone nodel i ng approach. The nodeling
approach is docunented in an April 1998 technical support
docunent, entitled “Mbdeling Analysis For 1-Hour Ozone NAAQS In
The Lake M chigan Area” (the State of Indiana, as part of the
Phase Il submittal, relied on and submtted a February 1998 draft
version of the nodeling technical support docunent). The version
reviewed here is the final April 1998 version. Since the Apri
1998 technical support docunent failed to docunent all of the
nodel i ng approaches and bases for the devel opnment and sel ection
of nodel input data, this review also relies on the Phase |
submittal, which does a nore thorough job of docunenting the
system and i nput data.

The heart of the nodeling system and approach is the Urban
Airshed Model - Version V (UAMYV) devel oped originally for
application in the Lake M chigan area. This photochem cal nodel
was used to nodel ozone and ozone precursors in a multiple,
nested grid system In the horizontal dinmension, three nested
grids are used. Gid A the largest of the three grids, is a 35
cell by 50 cell grid (560 kiloneters east-west by 800 kil oneters
nort h-south) generally centered on Lake Mchigan with a

hori zontal resolution of 16 kilometers per cell. Gid Bis a 34
cell by 60 cell grid (272 kil ometers east-west by 480 kil oneters
nort h-south) centered on the |ower three-quarters of Lake

M chigan with a horizontal resolution of 8 kilonmeters per cell.
Gid B covers all of the one-hour ozone nonattai nment areas of
interest in the analysis. Gid Cis a 20 cell by 80 cell grid
(80 kil onmeters east-west by 320 kil oneters north-south)
approximately centered on the western shoreline of |ower Lake

M chigan with a horizontal resolution of 4 kiloneters per cell.
The nodel covered 8 vertical |ayers over the entire horizontal
nodel i ng donmain. M xing heights used in the nodeling system were
determ ned fromregi onal upper-air nonitoring station data.

Besi des being able to nodel ozone and other pollutants in nested
hori zontal grids, UAMV can al so nodel individual elevated source
plumes within the nodeling grid (plunme-in-grid or PiG. Gaussian
di spersi on nodels were used to grow plunes until the plunes
essentially filled grid cells. At these points, the nunerical

di spersi on and advecti on conponents of UAM took over to address
further downw nd di spersion and advecti on.

The UAM V nodeling systemwas al so used to assess the inpacts of
cl ouds on certain high ozone epi sode days. (bserved cl oud data
were used to nodify chem cal photolysis rates and ot her
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nmet eor ol ogi cal input data.

The followi ng i nput data systens and anal yses were al so used as
part of the conbined nodeling system

Em ssi ons

UAM V required the input of a regional em ssions inventory of
gridded, hourly estimates of CO NOx, and speciated VOC em ssions
(speci at ed based on carbon bond types). The States provided

regi onal em ssion inventories, which were processed through the
Em ssi ons Model i ng System - 1995 version (EMS-95) to prepare UAM
V input data files. Em ssion data files were generated for Gid
A and Gid B

For Gid B, the States supplied point (individually identified
stationary sources) and area source (sources too small and
nunerous to be identified and recorded as individual sources)

em ssions for a typical summer weekday. These emi ssions were
based on the States’ 1990 base year em ssions inventories for the
ozone nonattai nment areas and were adjusted to 1991 |evels to be
conpatible wth the high ozone periods nodel ed. The base

em ssions were adjusted for sone source categories and to reflect
typi cal “hot summer days.” Day-specific em ssions data were
supplied by over 200 facilities in the nodeling domain. Mobile
source em ssions were cal cul ated by EMS-95 using MOBI LE5a (a
nobi | e source em ssions nodel supplied by the Environnental
Protecti on Agency) emnmission factors (using day-specific
tenperatures) and | ocal vehicle-mles-traveled data generally
supplied by local netropolitan planning agenci es and based on
transportation nodels. Finally, the biogenic em ssion rates used
in Gid B were cal cul ated based on BI OVE, which is the biogenics
em ssi ons nodel contained within EVMS 95.

For Gid A, point and area ant hropogeni c em ssions rates were
derived from Environnental Protection Agency’s 1990 Interim

Regi onal Inventory, except for Wsconsin, which supplied state-
specific data. Mobile source em ssions were based on MBI LE5a
em ssion factors (derived for a representative hot sumer day)
and vehicle mles travel ed data derived using the 1990 H ghway
Performance Monitoring System Biogenic em ssion rates were
cal cul ated using the Biogenics Em ssions Inventory System (BEIS)
assum ng tenperatures for a representative, hot sumrer day. This
version of BEIS includes soil NOx em ssions and | and use data
fromthe United States Geol ogical Survey

Gid B emssions data superceded Gid A data within Gid B. Gid
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C emi ssions data were not specifically derived (Gid B em ssions
data were used within Gid Q).

Al'l em ssion estimates were specially, spatially, and tenporally
resolved into UAMYV input data files by the use of EMs-95.

Met eor ol ogy

Met eorol ogi cal input data by grid cell and hour were generated by
use of a prognostic neteorol ogi cal nodel (nodel output data
derived from equations which descri be how neteorol ogi cal

vari abl es, such as wi nd speed/direction, tenperature, and water
vapor change over tinme) known as CALRAMS. CALRAMS was run with
varying horizontal resolution depending on |ocation. Over Gids
B and C, CALRAMS was run with 4 kilonmeter resolution. Over Gid
A, a resolution of 16 kiloneters was used. Over the renai nder of
the continental United States, a resolution of 80 kiloneters was
used. The nodel’s vertical structure used 31 layers in Gid A
and over the remainder of the continental United States outside
of the UAMV nodeling domain and 26 | ayers over Gids B and C

Four - di nensi onal data assim |l ation using observed neteorol ogi cal
data val ues was used to ensure that the nodel estimates did not
deviate significantly from observed neteorol ogi cal data.
Preprocessor prograns were used to nap the nodel’s output data
into the UAMV grid systemand to derive other necessary nodel

I nput s.

Sonme adj ustnments were nmade to CALRAMS results where the node
produced near-cal mw nd speeds and where observed w nd speeds
were significantly higher than nodel ed wi nd speeds during one
nodel ed ozone epi sode.

Chenmi stry

At nospheric chemistry within the nodeling grid system and UAM V
was si nul ated usi ng the Carbon Bond-Version |V nodel devel oped by
t he Environnmental Protection Agency and used in Version |V of

UAM

Boundary and Initial Conditions

Initial sensitivity anal yses of the nodeling systenis repsonse to
nodel i ng domai n boundary conditions (incom ng ozone and ozone
precursor |levels at the outer edges of the nodeling domain)
showed that the systemwas very sensitive to these boundary
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conditions. The LADCO States used all avail able upw nd data, and
especially those collected during the 1991 intensive field study,
to derive boundary conditions. 1In addition, the contractor, SAl,
I ncor porated, used output data fromthe use of the Regi onal
Oxi dant Mbdel (ROVM) to derive initial concentrations in the
nodel i ng domain for the first day of each nodel ed ozone epi sode.
Data fromthis first day, along with other nodel input data,
were used to nodel ozone and precursor concentrations for the
next 1 to 2 days, to be used as inputs into the main part of the
nodel ed ozone episode. The first 1 to 2 days nodel ed were
treated as “ranp-up days” for the main part of each nodel ed ozone
epi sode. This process produced nore stable input for the
nodel i ng of high ozone days.

What hi gh ozone peri ods were nodel ed?

Four hi gh ozone episodes in 1991 were considered. These epi sodes
wer e:

June 18-21, 1991,
June 24-28, 1991,
July 15-19, 1991; and
August 22-26, 1991.

The 1991 ozone epi sodes were selected as the focus of the
nodel i ng anal yses because the sumer of 1991 was a rel atively
conduci ve period for ozone formation, and, nost inportantly,
because LADCO conducted an intensive field study during that
sumer to collect data needed to support the nodeling study.

What procedures and sources of projection data were used to
project the em ssions to future years?

The future year em ssion inventories used in the Lake M chigan
Ozone Control Program and ozone attai nnent denonstration were
derived fromthe Lake M chigan Ozone Study base year regional

i nventory (discussed above). Three adjustnents were nade to the
base year emi ssions inventory to generate the future year

em ssion inventories. First, a baseline inventory was prepared
by repl acing the day-specific em ssions with typical hot sumer
day em ssions for point sources. Em ssions for other source
categories were sinply carried over to the baseline inventory.
Second, the baseline em ssions inventory was projected to 2007
(the attai nnent year for severe ozone nonattai nment areas) by
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appl ying scalar growth factors. Finally, the projected baseline
em ssion inventories were reduced to reflect the inplenentation
of various enission control nmeasures expected or required to
occur by those years.

The grom h factors used in the projection of em ssions for each
source sector are as follows:

o Poi nt Sour ces:

+ for electric utilities - conpany-specific data
were provided by each State

+ for certain individual point sources - a growh
factor of “0" was used to reflect the shutdown of
t hese sources

+ for all renmining point source enission categories
- growth factors based on the Environnental
Protecti on Agency Economc G owmh Anal ysis System
(EGAS) were used

o Area Sources:

+ for baseline em ssion estimtes based on
popul ati on - projected popul ati ons were used to
recal cul ate eni ssions

+ for gasoline marketing source categories -
proj ected em ssions were based on projected
gasol i ne sal es

+ for other area source em ssion categories -
proj ections were based on EGAS estinates (sone
EGAS estimates were judged to be inappropriate and
alternative surrogates were used to estinate
future em ssions)

o Mbbi | e Sour ces:

+ vehicle mles travel ed projections were based on
transportation nodeling for northeast Illinois,
nort hwest | ndi ana, and sout heast W sconsin, and on
St ate-supplied growh factors for the rest of the
ozone nodel i ng domain

[ Bi ogeni ¢ Sources - no growth was assuned.
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To account for em ssion changes resulting fromvarious em ssion
controls (these em ssion controls also affect projected

em ssions), the States tested several em ssion control
strategies. Em ssion reduction scalars were devel oped to refl ect
the expected or required em ssion reduction |levels, rule
penetration (accounting for the percentage of source category
em ssions affected by the em ssion reduction requirenents), and
rul e effectiveness (sone source control rules do not fully

achi eve the em ssion reductions expected due to control device
failure, human error, or other factors). The base conponent of
these control strategies were the em ssion reductions resulting
fromthe controls mandated by the Clean Air Act and expected to
be in place by 2007. These em ssion controls are further

di scussed bel ow.

How were the em ssions, air quality, and meteorol ogi cal input
data quality assured?

Em ssi ons

The Lake M chigan States’ quality assurance of the enissions data

focused on the conprehensi veness and reasonabl eness of the

em ssions data rather than on precision and accuracy of the data.
During the initial devel opnent of the regional em ssions

i nventory, internal quality control activities included the
preparation and inplenmentation of quality assurance plans for the

derivation of em ssion estinates by each State and for the

devel opnment and application of the EMS-95 emi ssions software.
External quality assurance activities included: (1) audits of the
poi nt and area source data inputs; (2) review of the EMS 95

output; and (3) independent testing of the EMS-95 nodel source

code. The State em ssion estimtes were conpared agai nst each

ot her to assess their conpl eteness, consistency, and

r easonabl eness.

Several approaches were used to conpare the em ssion estinates
agai nst anbi ent neasurenents. These included: (1) conparisons of
anbi ent to em ssions-based rati os of nonnet hane organi c conpounds
to oxides of nitrogen; (2) conparisons of anbient to em ssions-
based rati os of carbon nonoxide to oxides of nitrogen; (3)
receptor nodeling (determ ning individual source shares of

nmoni tored pol | utant concentrati ons based on source-specific

em ssion profiles and tenporal and spatial statistical analyses
of nonitored pollutant species); and (4) conparisons of anbient

t o nodel - based rati os of nonnet hane organi c conpounds to oxi des
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of nitrogen. The conparison of the neasurenent-based pol | utant
ratios with the em ssions-based pollutant ratios showed good
agreenent between the enissions inventory and the anbi ent data.
The receptor nodeling results also generally supported the
validity of the em ssions inventory.

Air Quality and Meteorol ogi cal Data

Val i dation of the 1991 Lake M chigan Ozone Study field data (the
data used as input to the neteorol ogi cal and phot ochemni cal

di spersi on nodels and used to validate the nodel s’ outputs) was
performed by the Lake M chigan Ozone Study Data Managenent and
Data Anal ysis Contractors. The data were validated using a
nunber of statistical analyses. Three levels of validation were
used, depending on the intended use of the data. The three

| evel s of data validation were:

o Level 1

Performed by the group collecting the data. This group:

fl agged suspect data values; verified the data contained in
conputer data files against input data sheets; elimnated

I nvalid measurenents; replaced suspect data with data from
back-up data acquisition systens; and adj usted neasurenent
values to elimnate quantifiable calibration and

i nterference biases;

o Level 2

Perfornmed on data assenbled in a master data base. The

| evel of data validation involved various consistency checks
bet ween data values wthin the data base, including:
conparison of data fromclosely |located sites collected at
approximately the same tine; conparison of data from co-

| ocat ed sanpling systens; conparisons based on physical

rel ati onshi ps; and special statistical analyses of the VOC
and carbonyl data; and

o Level 3

Performed by the Lake M chigan Ozone Study Data Anal ysis
Contractor and perforned as part of the data interpretation
process. This validation included identification of unusual
data values (e.g. extrene val ues, values which fail to track
t he val ues of other associated data in a tinme series, or

t hose val ues which did not appear to fit the general and
spatial or tenporal overall pattern).
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As a result of the data validation, several changes were nmade to
the neteorological and air quality input data. Volune II
(Decenber 1995) of the Lake M chigan Ozone Study/Lake M chigan
Ozone Control Program Project Report (submitted as the
docunentation for the Phase | attainnment denonstration submttal)
docunents all of the data changes resulting fromthe data
validation efforts.

3. Model i ng Results
How did the States validate the photochem cal nodeling results?

A protocol docunent outlining the operational and scientific

eval uation of the nodeling systemwas prepared by LADCO and was
approved by the Environnental Protection Agency on March 6, 1992.
The eval uation of the photochenical nodel consisted of seven

st eps:

(a) evaluation of the scientific formulation of the nodel
by the Photochen cal Mbdeling Contractor;

(b) assessnment of the fidelity of the conputer codes to
scientific-formnul ati on, governing equations, and
nunerical solution procedures perfornmed by an
I ndependent contractor (independent of the
Phot ochem cal Mbdel i ng Contractor);

(c) evaluation of the predictive perfornmance of the
I ndi vi dual nodeling process nodul es and preprocessor
nodul es to identify possible flaws or systematic biases

(d) evaluation of the full nodel’s predictive perfornmance
agai nst statistical performance tests and performance
criteria specified by the Environnental Protection
Agency (see discussion of the nodel’s performance for
speci fic days nodel ed bel ow);

(e) performance of sensitivity tests to assure conformance
of the nodel with known or expected nodel behavior;

(f) performance of conparative nodel i ng anal yses, conparing
the results fromthe use of UAMV with simlar results
fromthe use of UAMIV (the photochem cal node
general ly reconmended by the Environnental Protection
Agency); and
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(g) inplenmentation of quality control and quality assurance
activities, including: (i) benchmark nodeling; (ii)
pre-established file structuring; (iii) duplicative
nodel ing; (iv) nodeling procedure and results
docunentation; and (v) external review of nodeling
results.

Nunmer ous nodeling runs and overall system eval uations were
conducted carry out these validation procedures.

What were the results of the nodel performance eval uations for
the nodeling systemused in the attai nment denonstration?

The follow ng highlights the results of the operational and
scientific evaluation of the nodeling system These results are

di scussed in detail in many docunents generated by LADCO and
supplied to the Environnental Protection Agency:
[ Many nodel i ng runs and eval uati ons of output data nade

to derive statistical results indicative of the
nodel i ng systens overall perfornmance. Statistical

data, such as: observed peak ozone concentrations
versus peak predicted concentrations; unpaired peak
concentration accuracy; bias in peak concentrations and
overall system bias; and gross systemerror, were
conpared to acceptable systemcriteria specified by the
Environnental Protection Agency (Guideline for

Regul atory Application of the Airshed Mdel,

EPA- 450/ 4-91- 013, July 1991). The statistical
accuracy results for the nodeling systemconply with
the Environnental Protection Agency performance
criteria.

[ The spatial and tenporal representation of the surface
ozone concentrations are reasonabl e both regi on-w de
and in the areas of high concentrations. Broad areas
of high ozone concentrations were reproduced
successfully and magni tude and times of peak ozone
concentrations reasonably matched those observed.

[ Model performance across the full nodeling domain was
consi stent wth nodel performance in individua
subregions. This further supports the credibility of
t he nodel i ng system

[ Predi cted al oft downw nd ozone concentrati ons conpare
favorably with airborne/aircraft nonitored ozone
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concentrations. This supports the three-di nensi onal
validity of the nodeling system

[ Model performance for ozone precursors, especially for
NOx, was very good. This further supports the validity
of the use of the nodel to evaluate the inpacts on
ozone due to changes in precursor em ssions and the
testing of the em ssion control strategy scenari os.

Based on the nodel performance eval uation results, the Environ-
mental Protection Agency approved the validity of the nodeling
systemand its use for control strategy eval uations on

Decenber 15, 1994 (letter fromJohn Seitz, Director of the
Ofice of Air Quality Planning and Standards to Lake M chigan Air
Directors Consortium.

What were the ozone nodeling results for the base period and for
the future attai nnent period?

Many nodel i ng runs were conducted, producing mllions of nodel
output data. Wat is summari zed here are the observed and
nodel ed peak ozone concentrations for the sel ected ozone epi sode
days. Prior to reading further in the response to this question,
the reader is first referred to the di scussion bel ow concerni ng
em ssion control strategy scenari os.

The ozone nodeling systemwas run to sinulate ozone
concentrations on sel ected high ozone days for the base year and
future year (2007). The future year sinulations covered five
boundary condition scenarios, base year boundary conditions, and
reducti on of peak boundary ozone |evels to 85, 80, 70, and 60
parts per billion (ppb), one-hour avareage (the one-hour ozone
standard is 120 ppb). The future year sinulations also covered
two em ssion control strategy sets, Strategy 2 and Strategy 4
(see the discussions of control strategies bel ow).

The resulting domai n-w de nodel ed peak ozone concentrations for
Strategy 2 are given in Table 1. Simlarly, the resulting
domai n-w de nodel ed peak ozone concentrations for Strategy 4 are
given in Table 2.
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Table 1
Lake M chigan Ozone Control Program
Strategy 2 Ozone Mddeling Results
(Domai n-w de Peak Ozone Concentrations, ppb)

1991 1991 1991 2007 2007 2007 2007 2007

Dat e OBS MCD BY BC | 85 ppb | 80 ppb | 70 ppb | 60 ppb
June 26 175 165 141 134 133 128 122
June 27 118 152 130 123 122 119 114
June 28 138 142 123 118 118 116 109
June 20 152 137 123 121 121 120 120
June 21 134 126 --- --- --- --- 114
July 17 145 148 133 126 124 120 113
July 18 170 162 146 135 135 128 119
July 19 170 161 145 137 137 129 119
Aug 25 148 128 126 121 120 116 109
Aug 26 189 158 142 135 131 124 115
OoBS Observed Peak Ozone Concentrati on

MOD Mbdel ed Base Year Peak Ozone Concentration
BY BC = Base Year Boundary Conditions

85 ppb, 80 ppb, 70 ppb, 60 ppb = Future Year Peak Ozone
Boundary Concentrations
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Table 2

Pr ogram

Strategy 4 Ozone Mddeling Results

(Domai n-wi de Peak Ozone Concentrations, ppb)

1991 1991 1991 2007 2007 2007 2007 2007

Dat e oBS MOD BY BC | 85 ppb | 80 ppb | 70 ppb | 60 ppb
June 26 175 165 137 130 129 124 117
June 27 118 152 125 117 117 114 109
June 28 138 142 119 114 114 112 104
June 20 152 137 117 117 117 117 116
June 21 134 126 121 118 117 115 110
July 17 145 148 132 123 121 116 110
July 18 170 162 141 131 129 123 115
July 19 170 161 140 131 129 123 114
Aug 25 148 128 125 120 119 115 108
Aug 26 189 158 139 133 129 122 113
OBS = (bserved Peak Ozone Concentration
MOD = Model ed Base Year Peak Ozone Concentration
BY BC = Base Year Boundary Conditions
85 ppb, 80 ppb, 70 ppb, 60 ppb = Future Year Peak Ozone

Boundary Concentrati ons
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Do the nodeling results denonstrate attai nnent of the ozone
st andar d?

The nodeling of the Strategy 2 and Strategy 4 inpacts by

t hensel ves (the 2007 BY BC colums in Tables 1 and 2) does not
denonstrate attainment. The nodeling supports the need for
significant reductions in background ozone and ozone precursor
concentrations. In addition, the nodel indicates the potenti al
for ozone exceedances or ozone standard viol ati ons under the
scenarios of smaller reductions in background ozone |evels.

Does the attainment denonstration depend on future reductions of
regi onal em ssions?

As noted in the tables summarizi ng the peak nodel ed ozone
concentrations above and in the discussion elsewhere in this
techni cal support docunent, the States considered em ssion
control strategies which by thensel ves woul d not achi eve

attai nnent of the one-hour ozone standard. The States, however,
al so show that, with a significant reduction in background ozone
concentrations expected to result fromthe inplenentation of

regi onal NOx em ssion controls under the NOx state inplenentation
plan call, attainment of the standard can be achi eved using the
control strategies considered. Strategy 2 can |ead to attai nnent
of the ozone standard with a future reduction in peak ozone
background concentrati ons down to 70 ppb. Strategy 4 can lead to
attainment if peak background ozone concentrations are reduced to
80 ppb. The LADCO States docunent that these future ozone
background concentration | evels may be obtained through the

i npl enmentation of the NOx em ssion controls required in the NOx
state inplenentation plan call. The Wsconsin April 30, 1998
attai nnment denonstrati on enphasi zes the need for the

Envi ronnental Protection Agency to indeed maintain the |evel of
em ssions control indicated in the proposed NOx plan call (the
final NOx plan call does mmintain the em ssion reduction

requi renents di scussed in the proposed NOx plan call).

It should be noted that the LADCO States not only considered

| ower ed background ozone concentrations resulting fromregional
upw nd em ssion controls, they also considered reductions in
background ozone precursor concentrations. The States used
vari ous analyses to estimte the reductions in background ozone
precursor concentrations associated wth the assuned reductions
i n background ozone concentrations. This was primrily
acconpl i shed by considering avail abl e nodeling data fromthe
Ozone Transport Assessnment G oup (OTAG process.
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The following two step process was used to determ ne which of the
tested boundary conditions correspond best to the boundary
conditions that woul d be expected under the Environnent al
Protecti on Agency NOx state inplenentation plan call:

[ The NOx em ssions of the OTAG nodeling donain were
conpared to the regional NOx em ssions expected under

the NOx state inplenentation plan call. Several
em ssion control strategies considered in the OTAG
process were assessed. It is noted that the state

I mpl ementation plan NOx em ssions fall between OTAG
em ssion control strategy runs C and H.

[ The boundary ozone concentration changes resulting from
the sel ected OTAG strategy runs were then conpared to
t he ozone boundary changes considered in the Lake
M chi gan Ozone Control Program nodeling runs. The
reducti on of peak background ozone |evels down to

70 ppb in the Lake M chigan Ozone Control Program was

found to correspond best with the expected ozone
changes consi dered under the sel ected OTAG em ssion
control strategy runs C and H.

Based on this approach, it is assunmed that the NOx state
I mpl ementation plan wll reduce peak background ozone levels to
70 ppb.

4, Application of Attainnent Test and the Attai nnent
Denonstration

What approach was used to denonstrate attai nnment of the ozone
st andar d?

The LADCO States applied two approaches to review the results of
em ssion control strategy nodeling, supplenenting themwth
nodeling results fromthe OTAG process, to denonstrate attai nment
of the one-hour ozone standard. First, the States considered the
nodeling results through the use of a determnistic approach

and, second, the States considered a statistical approach.
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a. Det erm ni stic Approach

The determ nistic approach to ozone attai nment denonstrations, as
defined in the Guidance on the Use of Mdel ed Results to
Denonstrate Attai nnent of the Ozone NAAQS (June 1996), requires
the daily peak one-hour ozone concentrations nodel ed for every
grid cell (in the surface level) to be at or bel ow the ozone

standard for all days nodeled. |If there are nodel ed ozone
standard exceedances in only a fewgrid cells on a limted nunber
of days, this approach can still be used to denonstrate

attai nnent of the ozone standard through the use of a weight-of-
evi dence anal ysi s.

The States note that the determnistic test is passed for:

[ Strategy 2 with future (2007) ozone boundary
concentrations capped at 60 ppb; or

[ Strategy 4 with future ozone boundary concentrations
capped at 70 ppb.

The States note that the nodeling results for other Strategy 2
and Strategy 4 scenarios (higher ozone boundary concentrations)
do not appear to be close enough to the standard to warrant the
use of wei ght-of -evi dence anal yses.

b. Statistical Approach

The States note that the statistical approach permts occasi onal
ozone standard exceedances and reflects an approach conparable to
the formof the one-hour ozone standard. Therefore, the States
have al so given this approach sonme attention

Under the statistical approach, there are three benchnarks
related to the frequency and magni tude of all owed exceedances and
the mninmumlevel of air quality inprovenent after em ssion
controls are applied. Al three benchmarks nust be passed in the
statistical approach, or if one or nore of the benchmarks are
failed, the attai nnment denonstration nust be supported by a

wei ght - of - evi dence anal ysi s.

i Limts on the Nunber of Model ed Exceedance Days

This benchmark is passed when t he nunber of nodel ed
exceedances days in each subregion is less than 3 or N1 (N
is the nunber of severe days), whichever is less. To
determ ne the nunber of severe days, the States concl uded
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that a day is severe if there are at | east two nonattai nnent
areas within the nodeling domain wth observed one-hour peak
ozone concentrations greater than the correspondi ng ozone
design value (generally the fourth highest daily peak one-
hour ozone concentration at a nonitor during a three year
period) during the 1990 through 1992 period. The States
conclude that only two nodel ed days, June 26 and August 26,
1991, are severe ozone days. Therefore, Nis 2.

Based on a review of the nodel ed daily peak ozone
concentrations, the States conclude that Strategy 2 with a
maxi mum background ozone concentration of 60 ppb and
Strategy 4 with a maxi nrum background ozone concentration of
70 ppb would clearly pass this benchmark test. They al so
conclude that Strategy 2 with a future maxi num background
ozone concentration of 70 ppb and Strategy 4 with a maxi mum
background ozone concentration of 80 ppb would al so pass the
benchmark based on an additional wei ght-of-evidence
denonstration. The wei ght-of-evidence denonstration is
based on the follow ng corroborative evi dence:

o Factors Providing Confidence in Mdeled Results
Eval uati on of the nodeling systems perfornmance show that:

* statistical nmeasures for ozone conply with
Envi ronnental Protection Agency nodel perfornance
criteria;

* spatial and tenporal patterns of nonitored surface
ozone concentrations are reproduced well by the
nodel i ng system on nost days;

* nodel performance for ozone across the full domain
is consistent with the nodel performance in
I ndi vi dual subregi ons;

* al oft ozone predictions conpare favorably with
aircraft ozone data; and

* nodel performance for ozone precursors, especially
NOx, is very good.

Confi dence in underlying data bases is high. A conpre-
hensive field programwas conducted during the sumrer of
1991. This field programwas used to collect a |arge
quantity of air quality and neteorol ogical data to support
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t he photochem cal grid nodeling.

The nodeling results obtained by the LADCO States were
corroborated with the results from ot her nodeling studies.
As part of the Cooperative Regional Mdel Eval uation
(CReME), the photochem cal nodels UAMIYV, UAM YV, and SAQV
were applied in the Lake M chigan region. The suppl enental
anal yses shows that UAMV produces results directionally
consistent wth those produced by UAM IV and SAQM Al

t hree nodels concurred in showi ng that VOC em ssion
reductions are generally locally beneficial and that | ocal
NOx emi ssion controls are not beneficial in certain

| ocations and days, generally within 100 to 200 kil oneters
downwi nd of Chi cago.

[ Severity of Model ed Epi sodes

Three of the four ozone epi sodes nodel ed refl ect

net eor ol ogi cal conditions which typically favor high ozone
in the Lake M chigan area (when the Lake M chigan area is on
t he “back-side” of a high pressure systemw th warm
tenperatures, high humdity, and south-southwesterly w nds).
The fourth episode is representative of warmtenperatures
with easterly w nds, conditions which generally produce

| ower peak ozone concentrations and fewer ozone standard
exceedances on a per year basis.

The magni tudes of the observed peak ozone concentrations at
one or nore |locations within the nodeling domain for the

sel ect ed ozone epi sodes exceed the correspondi ng ozone
design values for many |ocations within the region. This

i nplies that the nodel ed ozone epi sodes are conservative and
that attaining the ozone standard for these episodes shoul d
| ead to attai nnent of the ozone standard in non-nodel ed

epi sodes and during nost future ozone conducive peri ods.

[ Trends Anal yses

Several trends anal yses have been considered. First, 10-
year trends established by the Environnmental Protection
Agency based on second hi gh daily maxi num one-hour ozone
concentrations for each year show no significant changes in
Chi cago, Grand Rapids, Gary, and Kenosha; and a downward
trend in Racine and M| waukee. Second, 17-year trends based
on the nunber of ozone exceedance days nornalized based on

t he annual nunber of hot days show that the nunber of
exceedance days is significantly decreasing relative to the
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nunber of hot days each year. Third, 15-year trends show
downward trends in ozone at sites on the western side of
Lake M chi gan.

Exam nation of limted norning total non-nethane hydrocarbon
concentration levels in Chicago and M I waukee over the past
10 years show a significant downward trend. This downward
trend is consistent with the cal cul ated downward trend in
VOC emi ssi ons.

The LADCO St ates conclude that the wei ght-of-evidence
denonstration provides additional information which verifies
the directionality of the nodeling and denonstrates the
potential stringency of the nodeling results. The States
conclude this information is sufficient to support m nor
exceptions to the benchmark, supporting a denonstration of
attai nnment at the hi gher background ozone concentrati ons.

ii. Limts on the Values of Al owed Exceedances

Under this benchmark, the nmaxi mum nodel ed ozone
concentration on severe days shall not exceed 130 ppb. The
St ates, based on the nodel ed peak ozone concentrations,
conclude this benchmark is passed for Strategy 2 with a
maxi mum background ozone concentration of 70 ppb and for
Strategy 4 with a maxi nrum background ozone concentration of
80 ppb.

iii. Required MninumLevel of Air Quality |nprovenent

Under this benchmark, the nunber of grid cells with nodel ed
peak ozone concentrations greater than 124 ppb nust be
reduced by at |east 80 percent on each day with all owed
nodel ed ozone standard exceedances. The States, based on

t he nodel ed peak ozone concentrations, conclude this
benchmark is passed for Strategy 2 with a nmaxi num backgr ound
ozone concentration of 80 ppb and for Strategy 4 with a

maxi num background ozone concentration of 80 ppb.

Fromthe above, it can be seen that benchmark i. is the nost
stringent of benchmarks in this case. Based on the statistical
approach, the States conclude that Strategy 2 with a maxi nmum
background ozone concentration of 70 ppb or Strategy 4 with a
maxi num background ozone concentration of 80 ppb is sufficient to
attain the one-hour ozone standard by 2007.
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The States further conclude, based on both attai nment
denonstrati on approaches, that either Strategy 2 or Strategy 4
coupled with future year boundary conditions generally consistent
with the inpacts of the Environnental Protection Agency NOx state
I mpl enentation plan call are sufficient to attain the one-hour
ozone standard. The States, however, note that reliance on the

I mpacts of the NOx state inplenentation call can not be construed
as concurrence on the part of the States with the substance of
the NOx state inplenentation plan call itself.

5. Em ssion Control Strategies

What em ssion control strategies were considered in the
attai nnment denonstrations?

The LADCO States selected two em ssion control strategies
consi dered during the Lake M chigan Ozone Control Program for
further attainment denonstration nodeling (nunmerous em ssion
control neasures were initially examned). The two strategies
selected are referred to as Strategy 2 and Strategy 4. These
em ssion control strategies would apply to the ozone

nonattai nnment areas only and are sunmarized as the follow ng:

o Strategy 2

Al'l national em ssion control neasures nandated by the 1990
Clean Air Act anendnments to be in place by 2007 and the
State emi ssion controls mandated to be in place by 1996,

i ncluding the em ssion controls needed to conply with the
requi renents for 15 percent Rate-O-Progress (ROP) plans.
Addi ti onal ROP plans for the post-1996 period were not

consi dered, and additional NOx em ssion controls, such as
NOx Reasonably Avail abl e Control Technol ogy, were not
considered due to the existence of an approved NOx em ssion
control waiver under section 182(f) of the Clean Air Act.
Exi sting NOx em ssion reduction requirenments, such as the
acid rain control requirenents under Title IV of the C ean
Air Act, were considered.

[ Strategy 4
Strategy 4 includes all Strategy 2 nmeasures and woul d al so

I ncl ude sone additional point, area, and nobile source
control neasures in the severe ozone nonattai nment areas.
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The additional controls reflect neasures that could be given
addi tional consideration. There have, however, been no

eval uati ons of these possible control neasures regarding
their technical feasibility or cost-effectiveness. The
nmeasures have only been considered regarding their potenti al
to reduce VOC and NOx em ssions by 2007.

Table 3 lists the VOC and NOx em ssion reductions expected in

Gid B and in the severe ozone nonattai nment areas. Em ssions
control strategy conponents by State are listed in Tables 4.a
through 4.c. The follow ng acronyns are used:

RACT Reasonabl y Avail abl e Control Technol ogy
NESHAP Nat i onal Em ssion Standard for Hazardous Air
Pol | ut ant s

MACT Maxi mum Avai | abl e Control Technol ogy
/M Vehi cl e I nspection and Mi nt enance.
Table 3

Em ssion Control Levels From Strategies 2 and 4
Gid B and Severe Ozone Nonattai nnent Areas
Lake M chi gan Ozone Model i ng Domai n

Gid B Sever e Nonatt ai nment
Strat egy Percent Em ssion Change Area Percent age
Em ssi ons Change
VOoC NOX VOoC NOX
2 - 27 -13 - 37 -11
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Table 4. a
Em ssion Control Measures for Illinois

STRATEGY 2 - 2007 MANDATORY CLEAN Al R ACT MEASURES

PO NT SOURCE VOC MEASURES

Bakery RACT Ti ghteni ng

Coke Oven NESHAP

I ndustrial Wastewater RACT

Vol atile PetroleumLiquid and Volatile O ganic Liquid

St orage RACT

Metal Can Coating Ti ghtening

Metal Furniture Coating Tightening

O fset Lithography RACT

Pl ant Shutdown Credits

RACT Fi x-Ups for Several Source Categories

RACT Enhancenent (Reduction of source size cutoff to
25 tons/year, potential to emt)

Synthetic Organi ¢ Chem cal Manufacturing Industry Oxidation
Ti ght eni ng

Solid Waste Toxi c Substance Di sposal Facility MACT

Wod Furniture Coating RACT

Batch Processes RACT

Fabric Coating Ti ghtening

Large Appliance Coating Tightening

Mari ne Vessel Loading

Metal Coil Coating Tightening

M scel | aneous Metal Parts Coating Ti ghtening

Paper Coating Ti ghtening

Plastic Parts Coating Tightening

RACT Geogr aphi ¢ Expansi on

Ref ormul ated Gasoline for Bulk Termnals and Bul k Pl ants

Synthetic Organi ¢ Chem cal Manufacturing |Industry Reactor
Processes

Vi nyl Coating Ti ghtening

PO NT SOURCE NOx CONTROLS
Phase | Acid Rain NOx Limts

AREA SOURCE VOC CONTROLS

Aut onobi | e Refi ni shing

Architectural and Industrial Mintenance Coati ngs

Gasol i ne Tank Truck Leak Reductions (em ssion reduction due
to use of refornul ated gasoline)
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Tabl e 4. a conti nued

AREA SOURCE VOC CONTROLS

Stage Il Vehicle Refueling Vapor Recovery
Under ground Storage Tank Breathing Losses and Leaks
(em ssion reduction due to use of refornul ated gasoline and

I mproved val ves)

Stage | Vapor Controls (em ssion reduction due to use of
ref ormul at ed gasoline)

Traffic Marking Coatings

Conmrer ci al / Consuner Sol vent Refornul ation or Elimnation

O f - Road Engi ne St andards

On-Board Vehicle Controls

MOBI LE SOURCE CONTROLS
Tier | Light-Duty Vehicle Standards
Ref ormul ated Gasoline - Phase Il (Cass C
Enhanced I/ M (no NOx cut - poi nts)
Cl ean Fuel Fleets
Current Transportation |Inprovenent Program Build Scenario
H ghway System and Public Transit System (i ncludi ng major
new facilities included in the 2010 Pl an)
Conventional Transportation Control Measure
* H ghway Systen Congestion Reli ef

* Signal Interconnection
* Bottl eneck Elim nation
* I nci dent Managenent Prograns

* Transit System Enhancenents
* Commut er Par ki ng Lots

* Subscri ption Bus Service/ Vanpool Prograns
* Mul ti-nmodal Transit Centers
* System Operational | nprovenents
* Non- Mot ori zed Transportation
* Bicycle Facilities
* Pedestrian Facilities

STRATEGY 4 - 2007 MANDATORY MEASURES PLUS

Al'l Strategy 2 neasures plus:

PO NT SOURCE VOC CONTRCOLS

Degreasi ng Controls

| mproved Rul e Effectiveness

Phased Em ssions Reduction Program (Declining Em ssion Caps)
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Tabl e 4.a cont.

AREA SOURCE VOC CONTROLS

Agricul tural Pesticides Application
Degreasi ng Control s

| proved Rul e Effectiveness

Smal | Engi ne Buy-Back Program

Stage | - Equi pnment Efficiency Increases
State Il - Equi pnent Efficiency |Increases

PO NT SOURCE NOx CONTROLS
Phase Il Acid Rain NOx Limts

MOBI LE SOURCE CONTROLS

Californian Low Em ssion Vehicle Standards

Specific Vehicle I nspection/Mintenance in the severe

nonatt ai nnent areas

Ref ormul ated Gasoline - Phase Il (Cass B) in the severe
nonatt ai nnent areas
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Table 4.b
Em ssion Control Measures in Indi ana

STRATEGY 2 - 2007 MANDATORY CLEAN Al R ACT MEASURES

PO NT SOURCE VOC CONTRCOLS

Batch Processes RACT

I ndustrial Wastewater RACT

Mari ne Vessel Volatile Organic Liquid Loading Controls

Metal Coil Coating Controls Tightening

Paper Coating Controls Tightening

Synthetic Organi ¢ Chem cal Manufacturing |Industry Reactor
Processes

Wod Parts Coating

Coke Oven NESHAP

Large Gasoline Storage

Metal Can Coating Controls Tightening

O fset Lithography

Plastic Parts Coating Controls Tightening

Vol atile Organic Liquid Storage RACT

Pl ant Shutdowns (Inland Steel Coke Batteries, Gary
I nci nerator, and Sone Processes at Keil Chemi cal)

PO NT SOURCE NOx CONTROLS
Phase | Acid Rain NOx Limts

AREA SOURCE VOC CONTROLS

Aut onobi | e Refi ni shing

Architectural and Industrial Mintenance Coati ngs

Marine Vessel Volatile Organic Loading

Muni ci pal Waste Landfills

Open Burni ng Ban

Gasol i ne Tank Truck Leak Reductions (due to use of
ref ormul at ed gasol i ne)

Stage | Refueling Reductions (due to use of refornul ated
gasol i ne)

Stage |l Refueling Vapor Recovery

Under ground St orage Tank Breathing Losses and Leaks (due to
use of refornul ated gasoline and inproved val ves)
Conmrer ci al / Consuner Sol vent Reformnul ation or Elimnation
O f - Road Engi ne Standards

On-Board Vehicle Controls
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Table 4.b cont.

MOBI LE SOURCE CONTROLS

Tier | Light-Duty Vehicle Standards

Ref ormul ated Gasoline - Phase Il (Cass C

Enhanced I/ M (no NOx cut - poi nts)

Cl ean Fuel Fleets

Current Transportation |Inprovenent Program Build Scenario
Nort hwest | ndi ana Regional Transportation Plan, including
the foll owi ng el enents:

Progranms For |nproved Public Transit

Enpl oyer - Based Transportati on Managenent Pl ans

Traffic Flow I nprovenent Prograns

Fringe and Transportation Corridor ParKking
Facilities Serving Multiple GCccupancy Vehicle
Pr ogr ans

Progranms for Secure Bicycle Storage Facilities and
O her Bicycle Prograns, including Bicycle Lanes

* X X ¥

*

STRATEGY 4 - 2007 MANDATORY NMEASURES PLUS
Al'l Strategy 2 neasures plus:

PO NT SOURCE VOC CONTRCLS

| proved Rul e Effectiveness
Phased Em ssion Reduction Program

AREA SOURCE VOC CONTROLS

Agricul tural Pesticides Application Controls
Degreasi ng Control s

G aphic Arts

| mproved Rul e Effectiveness

Petrol eum Dry C eani ng Regul ati ons

Smal | Engi ne Buy-Back Program

PO NT SOURCE NOx CONTROLS
Phase Il Acid Rain NOx Limts

MOBI LE SOURCE CONTROLS

California Low Em ssion Vehicle Controls
Specific Vehicle I/M(no NOx cut-points)
Ref ormul at ed Gasoline - Phase Il (C ass B)
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Table 4.c
Em ssion Control Measures in Wsconsin

STRATEGY 2 - 2007 MANDATORY CLEAN Al R ACT MEASURES

PO NT SOURCE VOC CONTRCLS

Asphalt Production Plants

I ndustrial Adhesives

Iron and Steel Foundries RACT

M scel | aneous Wod Product Coati ng
Degreasing Controls

I ndustrial Sol vent C eanup RACT
Large Gasoline Storage

O fset Lithography

Plastic Parts Coating Tightening
Wod Furniture Coating RACT
Screen Printing RACT

Yeast Manufacturing RACT

PO NT SOURCE NOx CONTROLS
Acid Rain Phase | NOx Limts

AREA SOURCE VOC CONTROLS

Aut onobi | e Refi ni shing

Degreasi ng Controls

Solid Waste Toxi c Substance Di sposal Facility MACT

Stage Il Vehicle Refueling Vapor Recovery

Ref ornul ated Gasoline Use in Of-Road Vehicles

Traffic Marking Refornulation or Solvent Control

Wod Furniture Coating Tightening

Architectural and Industrial Mintenance Coati ngs
Muni ci pal Waste Landfills

Stage | Refueling Reductions Due To Use of Reformulated
Gasol i ne

Gasol i ne Tank Truck Leak Reductions Due To Use of
Ref or nul at ed Gasol i ne

Under ground Tank Breathing Losses and Leak Control Due To
Use of Refornul ated Gasoline

Commer ci al / Consuner Sol vent Reformul ation or Elimnation
O f - Road Engi ne St andards

On-Board Vehicle Controls
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Tabl e 4.c cont.

MOBI LE SOURCE CONTROLS

Tier | Light-Duty Vehicle Standards

Ref ormul ated Gasoline - Phase Il (Cass C

Enhanced I/ M (no NOx cut - poi nts)

Cl ean Fuel Fleets

Current Transportation |Inprovenent Program Build Scenario
Long Range Transportation Plan, including the follow ng
el enment s:

* Ful | inplenmentation of adopted Land Use Pl an
and pronotion of |and use and urban design
el enents that encourage alternatives to
aut onobi | e commuti ng

* Public Transit Service |Inprovenents with a
Phase-1n 75 Percent Increase in Service by
2010

* Transportati on Demand Managenent Measures t hat
Support Enpl oyee Comrute Options Program CGoal s,
I ncludi ng: Ridesharing; telecomuting;
Transportati on Managenent Associ ations; and
Al ternative Wrk Schedul e Pronotion
* Freeway Traffic Managenent Pl an | nplenentation
* H ghway | nprovenents - Congestion Mtigation
2010 Transportati on System Pl an Reconmended Transportati on
Control Measures

STRATEGY 4 - 2007 MANDATORY NMEASURES PLUS
Al'l Strategy 2 neasures plus:

PO NT SOURCE VOC CONTROLS

| proved Rul e Effectiveness
Phased Em ssion Reduction Program

PO NT SOURCE NOx CONTROLS
Phase Il Acid Rain NOx Limts

AREA SOURCE VOC CONTROLS

Agricul tural Pesticides Application
Degreasi ng Control s

| proved Rul e Effectiveness

O fset Lithography

Petrol eum Dry C eani ng

Smal | Engi ne Buy-Back Program
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Tabl e 4.c cont.

Stage Il Vehicle Refueling - Elimnate Small
Busi ness
Exenpti on

MOBI LE SOURCE CONTROLS

California Low Em ssion Vehicle Controls
Specific Vehicle I/M (no NOx cut-points)
Ref ormul at ed Gasoline - Phase Il (C ass B)
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Have the States adopted the sel ected em ssion control strategies?

The States have not selected either em ssions control strategy as
the official, adopted em ssions control strategy of the Phase 11
ozone attai nment denonstration. The States, however, have
adopt ed and devel oped regul ations for many of the em ssion
control neasures contained in the two enission control
strategies, and particularly for the controls contained in
Strategy 2. Some of the emi ssion control neasures in Strategy 4,
however, have not been adopted. For exanple, Wsconsin and

I ndi ana have not adopted Phased Em ssion Reduction Prograns
(capped em ssions with declining em ssion caps) and all three

St at es have not adopted mmj or agricultural pesticide application
restrictions.

6. Transportation Conformty

Did the States address transportation conformity in the
submittal s?

The three States have not specifically addressed transportation
conformty or associ ated nobile source em ssion budgets in the
attai nnent denonstration submttals and no such nobil e source
em ssi on budgets have been adopted as part of the Phase I

submi ttal s.

7. State Conmi tnents

Are there any State commtnents for further analyses and air
quality plans addressing a final ozone attai nnent denonstration
for the one-hour ozone standard?

The States of Illinois, Indiana, and Wsconsin have nade the
foll owi ng state-specific commitnents:

o [1linois

[I'linois commits to conplete the post-1999 ROP pl an,
including target |evel calculations and identification of
all necessary em ssion control neasures that denonstrate
that the remaining ROP mil estone em ssion target |evel wll
be achi eved through attai nment of the one-hour ozone
standard. This plan will be submitted to the Environnent al
Protection Agency no |ater than the end of 2000. Illinois,
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however, will reevaluate the need for additional VOC

em ssion reductions after it has assessed the full inpact of
the NOx state inplenentation plans, expected to be subnitted
in 1999.

[Ilinois is conmmtted to neet the necessary requirenents for
attaining the one-hour standard. The State w Il inplenent
the control progranms necessary to neet ROP and to attain the
st andar d.

o | ndi ana

I ndi ana commts to conplete the post-1999 ROP plan. Indiana
Is currently devel opi ng em ssion control neasures for
inclusion in the 2002 ROP plan. The State has docunented
the chronol ogy of state inplenentation plan actions for Lake
and Porter Counties. This chronology includes a Decenber
2000 entry for ROP plans neeting ROP requirenents in 2002,
2005, and 2007 to bring the area into attai nment of the one-
hour ozone standard.

After review ng the inpact of regional NOx em ssion controls
on the Lake M chigan area, Indiana comrits to adopting any
further neasures that are required to bring the area into
attai nnent of the ozone standard.

) W sconsi n

W sconsin believes that, with the [ evel of NOx em ssion
reducti ons consistent with the NOx state inplenentation plan
call and considering the VOC em ssion reductions fromthe

15 percent (1996) and 9 percent (post-1996) ROP pl ans,
little or no additional VOC em ssion reductions are
necessary to provide for attainnent of the one-hour ozone
standard. W sconsin, however, is commtted to submtting a
pl an, including adopted em ssion control regulations, to
achi eve attai nment of the one-hour standard and to neet
post-1999 ROP requirenents. This plan will be submtted to
the Environnental Protection Agency no |ater than the end of
2000. After the full inpact of the NOx state inplenentation
plan call is assessed, Wsconsin will reconsider the need
for further VOC enmission controls. |If additional VOC
control neasures are needed, Wsconsin will revise the state
i npl ementation plan to include the necessary regul ati ons.
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W sconsin commts to inplenent the em ssion control prograns
on a schedul e necessary to neet ROP requirenents and to

i mpl ement NOx emi ssion controls consistent with the
conpliance schedul e contained in the final NOx state

i npl ementation plan call.

C. ENVI RONVENTAL PROTECTI ON AGENCY REVI EW OF THE SUBM TTALS
1. Adequacy of the States’ Denonstration of Attai nment

Did the States adequately docunent the techni ques and data used
to derive the nodeling input data and nodeling results of the
anal yses?

The Phase | submttals fromthe States thoroughly docunent the
techni ques and data used to derive the nodeling input data. The
Phase Il submittals adequately sunmarize the nodeling outputs and
t he concl usions drawn fromthese nodel outputs.

Did the nodeling procedures and i nput data used conply with the
Environnental Protection Agency guidelines and Clean Air Act
requirenments?

Yes.

Did the States adequately denonstrate attai nnent of the ozone
st andar d?

The States, in accordance with the Environnental Protection
Agency Decenber 1997 gui dance, have denonstrated that attai nment
of the standard is achi evabl e provided sufficient reductions in
background ozone concentrati ons (and background ozone precursor
concentrations) occur as a result of the inplenmentation of

regi onal NOx em ssion controls under the NOx state inplenentation
plan call. The States, however, have not selected a specific

em ssion control strategy that woul d achi eve attai nment of the
one- hour ozone standard. This will not be done until the States
submt a final attainment denonstration in Decenber 2000. By
then the States plan to conplete the assessnent of the ozone

I npacts of the NOx state inplenentation plan call and to adopt
addi tional VOC em ssion control neasures needed to attain the
one-hour standard (at this time no additional |ocal VOC em ssion
controls are anticipated).
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G ven the uncertainties of the inpacts of the NOx state

I mpl ementation plan call (including the inpacts of the indefinite
stay on the NOx state inplenentation plan call inposed by
District of Colunbia Grcuit Court of Appeals), the States can
not be expected to finalize the selection of the attainnent
denonstration em ssions control strategy at this tinme. The

attai nnment denonstration, however, can not be judged to be fully
adequate until after the States have submtted the fina

attai nnent denonstration in Decenber 2000.

Did the wei ght-of-evidence test support the States’ concl usions
regardi ng the attai nnent denonstration?

The docunent ed wei ght - of - evi dence anal yses support the
conclusions of the determnistic test and the statistical test.
Both the determnistic test and the statistical test lead to
simlar conclusions regarding the ozone standard attai nment
denonstration

2. Adequacy of the Emi ssions Control Strategy

Has an adopted em ssions control strategy been adequately
docunent ed?

No. The States have not adopted a final em ssions control
strategy for attainnent of the one-hour ozone standard. The

St ates, however, have denonstrated that significant reductions in
ozone transport levels will be necessary to attain the one-hour
st andar d. These reductions are expected to occur as a result of
the inplenentati on of regional NOx em ssion reductions. Al

three of the States are expected to submt NOx state

I mpl ementation plans to address the Environnental Protection
Agency NOx state inplenentation plan call. To date, the Sates
have not adopted and submitted the NOx em ssion control
regul ati ons needed to conply with this em ssion reduction
requirenent. The final ozone attai nment denonstration, if based
in part on regional NOx em ssion reductions, should not be
approved for any State failing to submt an approvabl e NOx

em ssion control plan.

Are the em ssion control strategies acceptable?
No. The States, however, have conmtted to adopt and submt the

required em ssion control strategies by Decenber 2000. See
bel ow.
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3. State Conmm tnents

Are the State coommitnents for future anal yses and finalization of
the attai nnent denonstration acceptabl e?

Yes. Gven that States need to further consider the inpacts of
the NOx state inplenentation plan call before finalizing the

sel ection and adopti on of the ozone attai nment em ssions control
strategy and that the Environnmental Protection Agency has yet to
give the States the data to conplete that process, it is
appropriate to give the States additional tinme to conplete this
process. The States’ conmtnents to conplete this process and to
adopt and submit post-1999 ROP pl ans by Decenber 2000 are
adequat e.

4, Rel ati onship To O her Requirenents

WIIl the future anal yses adequately address the inpacts of the
Environnental Protection Agency NOx State I nplenentation Plan
call?

Yes. In fact, the future analyses will heavily depend on the
I npacts of the NOx state inplenentation plan call (assum ng the
stay against the NOx state inplenentation plan call is ended and

the Court has not overturned the NOx state inplenentation plan
call). The States have made it very clear that the one-hour
ozone standard can not be attained w thout the regional NOx

em ssion reductions.

How is the existing Oxides of N trogen em ssions control waiver
affected by the ozone nodeling conclusions and the ozone
attai nnment denonstrati on?

This i ssue was not adequately addressed in these submttals. In
assessing the inpacts of future NOx em ssion reductions, the

St ates assuned regi on-w de or ozone nonattai nment area-w de NOX
em ssion reductions. It is inmpossible fromthe data presented to
draw any concl usions regarding the continuing validity of the

exi sting NOx enm ssion reduction waiver in the ozone nonattai nnent
areas. It is noted, however, that the submttals do note the

di sbenefits of NOx em ssion reductions within the Chicago ozone
nonattai nnent area. The States have requested further
Environnental Protection Agency assistance in addressing this

i ssue.

Until the States finalize the ozone attai nnent denonstration in
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Decenber 2000, further conclusions regarding the NOx em ssion
reducti on wai ver are inpossible, and the waiver continues to
stand. The States need to specifically address this issue as
part of the final ozone attai nment denonstration. The
Environnental Protection Agency will work with the States to
further address this issue.

Have the States specified and adopted acceptabl e transportation
conformty budgets?

No.
Do the State submttals contain em ssion control contingency

measures as required under sections 172(c)(9) and 182(c)(9) of
the Cean Air Act?

No.
D. SUMVARY
Overall, is the States’ ozone attai nment denpnstrati on

accept abl e?

G ven the uncertainties of the inpacts of the NOx state

I npl enmentation plan revisions (required to be submtted by nost
States in the eastern half of the United States by Septenber 30,
1999 but likely to be delayed due to an indefinite stay inposed
by the District of Colunbia Crcuit Court of Appeals), Illinois,
I ndi ana, and W sconsin have acconplished as much as can be
expected at this tinme and have nmet the requirenents of the
Environnental Protection Agency Decenber 1997 one-hour attai nment
gui dance. Therefore, even though the States have not conpl eted
the attai nnment denonstration process, this should not be taken as
a basis to disapprove the attai nnent denonstration submttals.
The States shoul d be given adequate tinme to fully assess the

i npacts of the NOx state inplenentation plan call and to
Integrate these inpacts into the selection of the final ozone
attai nnent denonstrati on.

What portions of the attai nment denonstration need additi onal
wor k and consideration in the final attai nnent denonstrati on?

The followng itens need further consideration in the final ozone
attai nnent denonstrati on:
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[ Assessnent of the inpacts of regional NOx em ssion
reducti ons;

[ Sel ection of a final em ssions control strategy;

[ Assessnent of the continued validity and inpacts of the
section 182(f) NOx em ssions control waiver;

[ Fi nal denonstration of attainnent, including nodeling
I ncorporating the inpacts of the regional NOx em ssion
reductions, local control neasures, and NOx em ssions
control waiver (if naintained);

Transportation conformty em ssion budgets; and

Sel ection of contingency neasures to conply with the
requi renents of sections 172(c)(9) and 182(c)(9) of the
Clean Air Act.

What rul emaki ng action is reconmended for these submittal s?

It is recoomended that the Environmental Protection Agency
propose conditional approval of the ozone attai nnent
denonstrations as a whole. Final approval of the attainnent
denonstrations would not occur until after the Environnental
Protecti on Agency has reviewed the final attainnent
denonstrati ons expected to be submtted in Decenber 2000.

At the tinme of the witing of this technical support docunent,
t he
Envi ronnmen
t al
Protection
Agency was
considerin
g how to
addr ess
t he | ack
of
transporta
tion
conformty
em ssi on
budgets in
agr eenent
with the
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ozone
att ai nnent
denonst r at
ions. The
possi bilit
y of

di sappr ovi
ng the
att ai nnent
denonst r at
i ons has
been
consi der ed

Assum ng
t he
Envi r onnmen
t al
Pr ot ecti on
Agency
finalizes
t he
di sapprova
| of ozone
att ai nnent
denonst r at
i ons on
this
basis, it
S
reconmende
d that the
att ai nnent
denonst r at
i ons be
di sapprove
donly in
part. The
renmai nder
of the
att ai nnent
denonst r at
ions i s
adequat e
to warrant
proposed
approval .
It should



addi ti onal
ly be

not ed t hat
the States
can not be
expect ed
to
finalize
transporta
tion
conformty
budget s
until they
finalize

t he ozone
att ai nnent
denonst r at
ions in
Decenber
2000.

Also at the time of the witing of this technical support
docunent, the District of Colunbia Crcuit Court of Appeals had

i ssued an indefinite stay against the NOx state inplenentation
plan call. If this stay is not ended and States (including those
upwi nd of the Lake M chigan area) have not adopted NOx state

I mpl ement ation plans consistent with the NOx state inplenentation
plan call by the time Illinois, Indiana, and Wsconsin finalize

t he ozone attai nment denonstrations, the States nust select and
adopt additional em ssion controls to conpensate for the | ost NOx
em ssion reductions. QOherw se, the Environnmental Protection
Agency shoul d di sapprove the ozone attai nnent denonstrations.



